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Fibers are macronutrients naturally presents in fruits and vegetables and contribute to the nutritional quality of 
raw or processed food. During heat treatments, fibers, and particularly soluble fibers are subjected to 
degradations that impact the textural property of the dish but also its nutritional properties (composition and 
bioaccessibility of micronutrients). This study was aimed to understand the behavior of Jew’s mallow soluble 
fibers (Corchorus olitorius) during the cooking process of a traditional Tunisian dish: Mloukhiya.  
A simplified recipe of Mloukhiya was made by mixing three main ingredients (dried powder of Corchorus
olitorius, tomato paste and olive oil) and was submitted to a cooking treatment (150 min) with added water. 
Quantification of soluble fibers as well as methylation degree (ratio of methanol and uronic acids) were 
monitored at different cooking times along with viscosity and microstructure analyses by epifluorescence and 
confocal microscopy (Zeiss LSM 880). 
The chemical analysis showed a decrease (40%) of soluble fibers and a slightly increase of their degree of 
methoxylation was observed. We suggested that these polysaccharides also underwent a 0-eliminative 
depolymerization during cooking process. At initial time, the dish had a high viscosity and its structure was an 
"oil in water" emulsion stabilized by the presence of fibers. As a function of time, the viscosity substantially 
dropped, due to the depolymerization phenomenon. Microscopic observations by epifluorescence and confocal 
confirmed the destabilization of emulsion due to polysaccharides degradation with a coalescence of oil droplets 
(Image J© software show a decrease of oil droplet percentage from 25 % to 15 % during the first hour of 
heating). These observations can be linked with a previous work showing the increase of bioaccessibility by 
better micellarization or better diffusion in oil of fat-soluble micronutrients during cooking1.  
By impacting soluble fibers chemical structure, heat processes modulates the microstructure of a complex 
emulsion from a vegetable-based dish and the extractability of fat-soluble micronutrients.
Keywords: Corchorus olitorius, Mloukhiya, polysaccharide, mucilage, microscopy. 
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Yeast extract is rich in nutrition. In food industry, it has been commercially used as a food additive. However, its 
potential applications as nutraceuticals and functional foods along with its physiological effects are not wildly 
studied. Dysregulation or excessive activity of blood vessel contraction has been reported to be in involved in 
vascular-related diseases such as hypertension and atherosclerosis [1]. It was reported that compounds containing 
a purine moiety, e.g., adenine and adenosine, and an imidazole moiety, e.g., bioactive Trp-His peptide, could 
modulate blood vessel contraction and prevent atherosclerosis and hypertension [2,3,4]. Thus, it was speculated that 
yeast extract rich in nucleotides might mediate vasoprotective effects and contain the potent candidate 
compounds.  
Thus, the objectives of this study were to (i) examine whether yeast extract (Candida utilis) could regulate blood 
vessel contraction; (ii) identify candidates responsible for the effect by using chromatographic and mass 
spectrometric analyses; and (iii) elucidate the underlying mechanism(s). To test for vasorelaxant activity, ex vivo 
experiments using rat blood vessels cut into small rings were conducted.  
This study provided the first evidence that C. utilis yeast extract could relax the phenylephrine (PE)-contracted 
aortic blood vessels of Sprague*Dawley rats. Among five identified compounds, 5'-Methylthioadenosine (MTA) 
was identified as a new naturally-occurring vasodilator, having potent vasorelaxant power similar to a well-
known vasodilator adenosine. MTA relaxed the contracted blood vessels independent of endothelial layer and 
adenosine receptors. MTA reduced a CaCl2-induced vasocontraction stimulated by PE, whereas the effect was 
abolished in a 60 mM KCl-induced vasocontraction. The result suggested that MTA suppressed extracellular 
Ca2+ influx, a factor leading to the blood vessel contraction, via the inhibition of L-type Ca2+ channel (VDCC) 
through intracellular mechanism(s), not through blocking VDCC directly. In addition, we found that MTA 
significantly (P < 0.01) attenuated the PE-stimulated calmodulin-dependent kinase II (CaMK II) in the blood 
vessels and inhibited the phosphorylation of VDCC.  
In conclusion, the underlying mechanism(s) of MTA-induced vasorelaxation involves the suppression of 
extracellular Ca2+ influx partly through retardation of the CaMK II-VDCC phosphorylation pathway. Yeast 
extract and its bioactive compounds, MTA, adenine, and adenosine, have potential applications as nutraceuticals 
and functional foods for regulating blood vessel contraction and preventing vascular-related diseases.  
Keywords: 5-methylthioadenosine; yeast extract; vasorelaxation; calmodulin-dependent kinase II; Ca2+ channel 
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